Paragon Analytics

Radiochemistry Case Narrative
**Radium by Method 9320

Kent & Sullivan Inc.

Ross Adams
Paragon WO 0405095

This report consists of the analytical results and supporting documentation for seven water
samples received by Paragon on 5/11/04.

These samples were prepared according to SW-846 Method 9320, Paragon SOP746R7.
Procedure 9320 was modified as follows: The chemical yield was determined by ICP-AES
measurement of the pre- and post separation concentration of Ba and Y in these samples.

The samples were analyzed for the presence of Ra-228 by low background gas flow proportional
counting (Paragon SOP724R8) of the ingrown progeny of radium-228, actinium-228. The
analyses were completed on 6/21/04.

The analysis results for these samples are reported in units of pCi/L. The samples were not
filtered prior to analysis.

Due to insufficient sample volume, a duplicate laboratory control sample (LCS) was prepared in
lieu of a client sample duplicate for both batches associated with this work order.

ICP-AES measurement of barium concentrations prior to chemical separation for some of these
samples showed concentrations less than the amount known to have been added to the sample in
the form of barium carrier. To avoid a low bias in the final analytical results the known
concentration of the carrier was used in chemical yield calculations in lieu of the pre-separation
measurement. These samples are identified with an “LB” flag on the Radiochemistry ICP
Worksheet, which can be found in Section 4, “Raw Data” of this report.

Similarly, a significant low bias (greater than -15%) was observed in the pre-separation ICP
measurement for some of these samples. This may be an indication of some matrix interference
in the initial yield determination. To minimize low bias in the final analytical results the known
concentration of the carrier solution was used in chemical yield calculations in lieu of the
preseparation measurement. These samples are identified with a “15%” flag on the
Radiochemistry ICP Worksheet, which can be found in Section 4, “Raw Data” of this report.

Due to uncertainty associated with the ICP-AES determination of barium concentration in the
samples, the calculated yield for the duplicate of the LCS in batch RA040616-1 (PA ID
RA040616-1L.CSD} fell between 100% and 110%. To minimize the potential for low bias,
results have been calculated conservatively assuming quantitative chemical yield ( 100%). The
magnitude of the low bias is estimated to be less than 10% of the reported value and is
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acceptable according the Paragon LQAP. This sample is identified with a “Y1” flag on the final
reports.

9. Due to previous sample history an increased aliquot was used for the preparation of these
samples. However, following an extended count time (250 minutes), the requested client MDC
of 1.0 pC¥/L was still not achieved for samples SW-02 and SW-04 (PA ID 0405095-2 and -3).
These samples are identified with an “M” flag on the final reports.

10. No anomalous situations were noted during the preparation and analysis of these samples. All
quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, Paragon Analytics certifies that the analyses reported herein are true, complete
and correct within the limits of the methods employed.

AR & 2.5¢5

llladiochemistry Instrument Technician Date
’ -
reah 6 ke bl 12fey
Radiochemistry Final Data Review Date
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Lab Name:
Work Order Number:

Client Name:

Radium-228 Analysis by GFPC

PAl 724 Rev 8
Method Blank Results

Paragon Analytics
0405095

Kent & Sullivan Inc.

ClientProject iID: Ross Adams
Lab ID: RAC40602-TMB Sample Matrix: WATER Prep Batch: RAQ40602-1 Final Aliquot; 2990 mi
SR Prep SOP: PAl 746 Rev 7 QCBatchlD: RAQ40602-1-1 Result Units: pCi/l
Date Collacted: 02-Jun-04 Run ID: ra040602-1a File Name: raa0607
Date Prepared: 02-Jun-04 Count Time: 250 minutes
Date Analyzed: 07-Jun-04
CASNO Target Nuclide Result +/- 2 s TPU MDC L.ab Qualifier
15262-20-1 I Ra-228 0.23 +-0.22 0.42 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 34840 26800 ug 76.9 40-110%
YTTRIUM 8335 6505 ug 78.0 40-110%
Total . 60.0 40-110%
Comments:
Qualiflers/Flags: Abbreviations:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assurmed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M - Reguested MDC not met.

B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

Data Package ID: RA2280405095-1

TPU - Total Propagated Uncertainty {see PAI SOP 743)
MDC - Minimum Detectable Goncentration (see PAI SOP 709)
BDL - Below Detection Limit

Date Printed: Friday, June 25, 2004

Paragon Analytics Page 1 of 2
LIMS Version: 5.037A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Radium-228 Analysis by GFPC
PAl 724 Rev 8

Paragon Analytics
0405095

Kent & Sullivan Inc.
Ross Adams

Method Blank Results

‘Lab iD: RA040616-1MB

Sample Matrix: WATER

Prep SOP: PAI 746 Rev 7
Date Collected: 16-Jun-04
Date Prepared: 16-Jun-04

Date Analyzed: 21-Jun-04

Prep Batch: RAQ40616-1

QCBatchiD: RA040616-1-1
Run ID: RA040618-1A

Count Timse: 250 minutes

Final Aliquot: 2990 ml
Result Units: pCi/l
File Name: RAB(0621

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
15262-20-1 Ra-228 0.08 +/-0.17 0.34 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 28730 26130 ug 81.0 40-110%
YTTRIUM 8380 6117 ug 73.0 40-110%
Total 66.4 40-110%
Comments:
Quallifiers/Flags: Abbreviations:
U - Resullis less than the sample specific MDC. TPU - Tolal Propagated Uncertainty (see PAI SOP 743)
¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assurmed.
MDC - Minimum Detectable Concentration (see PAI SOP 709)
Y2 - Chemical Yield outside default limits.
. i BDL - Below Detection Limit
LT - Result is less than Requested MDC, greater than sample specific MDC.
M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC,
Data Package ID: RA2280405095-1
Date Printed: Friday, June 25, 2004 Paragon Analytics Page 2 of 2

LIMS Version: 5.037A
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Radium-228 Analysis by GFPC

PAl 724 Rev 8

Laboratory Control Sample(s)

Paragon Anaiytics
0405095
Kent & Suliivan Inc.

Ross Adams

Cilab .pg RA040602-1.CS

Sample Matrix: WATER
Prep SOP: PAl 746 Rev 7

Date Collected: 02-Jun-04
Date Prepared: 02-Jun-04
Date Analyzed: 07-Jun-04

Prep Batch: RA040602-1

QCBatchlD: RA040602-1-1
Run ID; ra040602-1a

Count Time: 250 minutes

Final Aliquot: 2990 mi
Result Units: pCi/l
File Name: raa0607

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 25 TPU Limits | Qualifier
"L 15262-20-1 Ra-228 8.7 +- 26 0.4 8.90 97.2 70-130 P
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 34840 28350 ug 81.4 40-110%
YTTRIUM 8335 6263 ug 751 40 - 110 %
Total 81.1 40-110%
Comments:
Quallflers/Flags: Abbreviations:
U - Result is less than the sample specific MDC. TPU - Tolal Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAI SOP 709)
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control limit,
P - LCS Recovery within control limits.
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: RA2280405095-1
Date Printed: Friday, June 25, 2004 Paragon Analytics Page 10f 4

LIMS Version: 5.037A
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Radium-228 Analysis by GFPC

PAI 724 Rev 8
Laboratory Control Sample(s)

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics
0405095

Kent & Sullivan Inc.
Ross Adams

Lab ID: RA040602-1LCSD

Sample Matrix: WATER

Prep Batch: RA040602-1

Final Aliquot: 2990 ml

Prep SOP: PAlI 746 Rev 7
Date Collected: 02-Jun-04
Date Prepared: 02-Jun-04

QCBatchID: RA040602-1-1
Run ID: ra040602-1a
Count Time: 250 minutes

Result Units: pCi/l
File Name: raa0607

Date Analyzed: 07-Jun-04

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
15262-20-1 Ra-228 89 +- 27 0.4 8.90 99.7 70-130 P
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 34840 28680 ug 82.3 40-110 %
YTTRIUM 8335 6517 ug 78.2 40-110%
Total 64.4 40-110 %
Comments:
Qualifiers/Flags: Abbreviations:
U -Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentralion (see PAl SOP 709)
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default lirits.
L - LCS Recovery below lower control limit,
H - LCS Recovery above upper control limit.
P - LCS Recovery within controi limits.
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
activity is greater than the reporied MDG.
Data Package ID: RA2280405095-1
Date Printed: Friday, June 25, 2004 Paragon Analytics Page 2 of 4

LIMS Version: 5.037A
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Radium-228 Analysis by GFPC

PAl 724 Rev 8
Laboratory Control Sample(s)

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics
0405095

Kent & Sullivan Inc.
Ross Adams

Sample Matrix: WATER

Prep SOP: PAI 746 Rev 7
Date Collected: 16-Jun-04
Date Prepared: 16-Jun-04
Date Analyzed: 21-Jun-04

Prep Batch: RA040616-1

QCBatchID: RA040616-1-1
Run ID: RAO40616-1A

Count Time: 60 minutes

“Lab ID; RA040616-1LCS Final Aliquot: 2990 ml
- — Result Units: pCi/)

File Name: RAB0621A

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
15262-20-1 Ra-228 8.1 +- 25 0.6 8.86 918 | 70-130 P,M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Ftag
Limits
BARIUM 28730 25570 ug 89.0 40-110 %
YTTRIUM 8380 6345 ug 75.7 40-110 %
Total 67.4 40- 110 %
Comments:
QualiflarsiFlags: Abbreviations:
U - Resultis [ess than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAI SOP 709)
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default imits.
L - LCS Recovery below lower contral kmit,
H - LCS Recovery above upper control limit,
P - LCS Recovery within control limits.
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDGC.
Data Package ID: RA2280405095-1
Date Printed: Friday, June 25, 2004 Faragon Analytics Page 3 of 4

LIMS Version: 5.037A
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Radium-228 Analysis by GFPC

PAlI 724 Rev 8

Laboratory Control Sample(s)

Lab Name: Paragon Analytics

Work Order Number: 0405095
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

_“Lab ID: 'RA040616-1LCSD

Sample Matrix: WATER

Prep SOP: PAl 746 Rev 7
Date Collected: 16-Jun-04
Date Prepared: 16-Jun-04

Prep Batch: RA040616-1

QCBatchlD: RA040616-1-1
Run ID: RA040616-1A

Count Time: 60 minutes

Final Aliquot: 2990 ml
Result Units: pCi/l
File Name: RAB0O621A

Date Analyzed: 21-Jun-04

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits { Qualifier
15262-20-1 Ra-228 7.5 +- 23 0.6 8.86 85.1 70-130 P.M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 28730 28850 ug 100 40-110 % Y1
YTTRIUM 8380 6068 ug 72.4 40-110 %
Total 72.4 40-110% |
Comments:
Qualifiers/Flags: Abbreviations:
U - Result is less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Resuit is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration {see PAI SOP 709)
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield cutside default limits.
L - LCS Recovery below lower control limit,
H - LCS Recovery above upper control limit.
P - LCS Recovery within control limits.
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: RA2280405095-1
Date Printed: Friday, June 25, 2004 Paragon Analytics Page 4 of 4

LIMS Version: 5.037A
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Radium-228 Analysis by GFPC

PAlI 724 Rev 8
Duplicate Sample Results (DER)

Lab Name: Paragon Analytics
Work Order Number: 0405095
Client Name: Kent & Sullivan Inc.
ClientProject ID;: Ross Adams

Flold ID: Sample Matrix: WATER Prep Batch: RA040602-1 Final Aliquot: 2990 ml|
Lab'ID: RAD40602-1LCSD Prep SOP: PAl 746 Rev 7 QCBatchID: RA040602-1-1 Prep Basis: Unfiltered
etk Date Collected: 02-Jun-04 Run ID: ra040602-1a Moisture({%): NA
Date Prepared: 02-Jun-04 Count Time: 250 minutes Result Units: pCi/l
Date Analyzed: 07-Jun-04 File Name: raa0607
CASNO Analyte Sample Duplicate DER | Control Lab
Result +/- 2s TPU Result +/- 25 TPU Limit | Qualifiers
15262-20-1 Ra-228 8.7 +i-2.6 89+-27 0.06 213 P
Comments:
Duplicate Qualifiers/Flags: Abbreviations:
U - Result is less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed. DER - Duplicate Eror Ratio

Y2 - Chemical Yield outside default limits,
W - DER is greater than Waming Limit of 1,42

D - DER is greater than Control Limit of 2.13
LT - Result is less than Request MDC, greater than sample specific MDC

BDL - Below Detection Limit
NR - Not Reported

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower contral limit.

H - LCS Recovery above upper control fimit,

P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits

Data Package ID: RA2280405095-1

Date Printed: Friday, June 25, 2004 Paragon Analytics Page 1 of 2

LIMS Version: 5.037A 0 0 0 O 1 2



Radium-228 Analysis by GFPC

PAl 724 Rev 8
Duplicate Sample Results (DER)

Lab Name: Paragon Analytics
Work Order Number: 0405095
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Sample Matrix: WATER
Prep SOP: PA| 746 Rev 7
Date Collected: 16-Jun-04

Fleld ID: - |
Lab ID: - RA040616-1LCSD

Date Prepared: 16-Jun-04
Date Analyzed: 21-Jun-04

Prep Batch: RA040616-1

QCBatchID: RAQ40616-1-1
Run ID: RAJ40616-1A

Count Time: 60 minutes

Final Aliquot: 2990 ml
Prep Basis: Unfiltered
Moisture{%): NA
Result Units: pCi/l
File Name: RAB0621A

CASNO Sample

Analyte Result +- 2sTPU

Duplicate
Resuit +/- 2s TPU

DER Control Lab
Limit Qualifiers

16262-20-1 Ra-228 8.1+-25

7.5+-23

0.17 213 P.M3

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.
Y2 - Chemical Yield outside default limits.

W - DER is greater than Waming Limit of 1.42

D - DER is greater than Control Limit of 2.13

LT - Result is less than Request MDC, grealer ihan sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside controt limits

Data Package ID: RA2280405095-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Friday, June 25, 2004 Paragon Analytics
LIMS Version: 5.037A

Page 2 of 2
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Lab Name:

Radium-228 Analysis by GFPC

PAI 724 Rev 8
Sample Results

Paragon Analytics

Work Order Number: 0405095

Client Name:
ClientProject ID:

Kent & Sullivan Inc.

Ross Adams

Fleld ID: SW-01
‘Lab ID:; 04050851

Sample Matrix: WATER

Prep SOP: PAI 746 Rev 7
Date Collected: 05-May-04
Date Prepared: 02-Jun-04
Date Analyzed: 07-Jun-04

Prep Batch: RA040602-1
QCBatchlID: RAQ40602-1-1
Run ID: ra040602-1a
Count Time: 250 minutes
Report Basis: Unfiltered

Final Aliquot: 2990 mi
Prep Basis: Unfiitered

Moisture(%): NA
Result Units: pCi/l

File Name: raa0607

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

15262-20-1

Ra-228

0.17 +/-0.23

0.48

Chemical Yield Summary

Carrier/Tracer

Amount Added

Result Units

Yield

Control
Limits

Flag

BARIUM

34840

26590 ug

76.3

40-110%

YTTRIUM

8335

6825 ug

81.9

40-110%

Total

62.5

40-110%

Comments:

Quallfiers/Flags:

U - Result is less than the sample specific MDC,

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Resuilt is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is grealer than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAlI SOP 709)

BDL - Below Detection Limit

Data Package ID: RA2280405095-1

Date Printed: Friday, June 25, 2004

Paragon Analytics
LIMS Version: 5.037A

Page 10of 7
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Radium-228 Analysis by GFPC

PAl 724 Rev 8
Sample Results

Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Paragon Analytics
0405095
Kent & Sullivan Inc.

Ross Adams

Sample Matrix: WATER

Prep SOP: PAl 746 Rev 7
Date Collected: 05-May-04
Date Prepared: 02-Jun-04
Date Analyzed: 07-Jun-04

Fleld ID: SW-02
Lab.1D; . 0405095-2

Prep Batch: RA040602-1
QCBatchlID: RAD40602-1-1

Run ID: ra040602-1a

Count Time: 250 minutes
Report Basis: Unfiltered

Final Aliquot: 2990 ml
Prep Basis: Unfiltered
Moisture(%): NA
Result Units: pCi/l
File Name: raa0607

CASNO Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

15262-20-1 I Ra-228 0.36 +- 0.29

0.54

UM

Chemical Yield Su

mmary

Carrier/Tracer | Amount Added Result Units

Yield

Control
Limits

Flag

BARIUM 34860 26400

ug

75.7

40-110 %

YTTRIUM 8335 5833

ug

70.0

40 -110 %

Total

53.0

40-110 %

Comments:

Qualifiers/Flags:
U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.,

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743}

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit

Data Package ID: RA2280405095-1

Date Printed: Friday, June 25, 2004 Paragon Analytics

LIMS Version: 5.037A

Page 2 of 7
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Radium-228 Analysis by GFPC

PAI 724 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405095
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams
Flold ID: ' SW-04 Sample Matrix: WATER Prep Batch: RA040602-1 Final Aliquot: 2990 m|
S : 4 . - '
' LabID: . 0405095-3 Prep SOP; PAI 746 Rev 7 QCBatchlD: RA040602-1-1 Prep Basis: Unfiltered
NS . Date Collected: 04-May-04 Run ID: ra040602-1a Moisture{%); NA
Date Prepared: 02-Jun-04 Count Time: 250 minutes Result Units: pCi/l
Date Analyzed: 07-Jun-04 Report Basis: Unfiltered File Name: raa0607
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
15262-20-1 Ra-228 0.23 +/-0.26 0.52 U,M
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
BARIUM 34880 26340 ug 75.5 40-110 %
YTTRIUM 8335 5948 ug 71.4 40-110 %
Total 53.9 | 40-110%
Comments:
Qualifiers/Flags:
U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in controt at 100-110%. Quanlitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Delectable Concentration (see PAI SOP 709)
80L - Below Detection Limit
Data Package ID: RA2280405095-1
Date Printed: Friday, June 25, 2004 Paragon Analytics Page 3 of 7

LIMS Version: 5.037A
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Radium-228 Analysis by GFPC

Lab Name: Paragon Analytics
Work Order Number: 0405095
Client Name: Kent & Suliivan Inc.
ClientProject ID: Ross Adams

PAl 724 Rev 8
Sample Results

Field ID: SW-05
Lab ID: . 04050954

Sample Matrix: WATER

Prep SOP: PA| 746 Rev 7
Date Collected: 06-May-04
Date Prepared: 02-Jun-04
Date Analyzed: 07-Jun-04

Prep Batch: RA040602-1
QCBatchiD: RA040602-1-1
Run ID: ra040602-1a
Count Time: 250 minutes
Report Basis: Unfiltered

Final Aliquot: 2890 m|
Prep Basis: Unfiltered
Moisture{%): NA
Result Units: pCi/l
File Name: raa0607

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

15262-20-1

Ra-228

0.46 +/- 0.28

0.48

Chemical Yield Summary

Carrier/Tracer

Amount Added

Result

Units

Yield

Control Flag
Limits

BARIUM

34880

25870

ug

74.2

40 - 110 %

YTTRIUM

8335

6153

ug

73.8

40-110 %

Total

54.8

40-110 %

Comments:

QualHfiers/Flags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chermical Yield outside defaull limits,

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
aclivity is greater than the reported MDC.

M - The requested MDC was not met,

Abbreviations:

TPU - Total Propagated Uncertainty (see PA1 SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL - Below Detection Limit

Data Package ID: RAZ2280405095-1

Date Printed: Friday, June 25, 2004

Paragon Analytics
LIMS Version: 5.037A
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Radium-228 Analysis by GFPC

PAIl 724 Rev 8
Sample Results

Lab Name:
Work Order Number:

Paragon Analytics

0405095
Client Name: Kent & Sullivan inc.

ClientProject ID: Ross Adams

Sample Matrix: WATER

Prep SOP: PAl 746 Rev 7
Date Collected: 03-May-04
Date Prepared: 02-Jun-04
Date Analyzed: 07-Jun-04

Field ID; SW-07
Lab ID; 04050956

Prep Batch: RA040602-1
QCBatchlD: RA040602-1-1

Run ID: ra040602-1a

Count Time: 250 minutes
Report Basis: Unfiltered

Final Aliquot: 2990 m|
Prep Basis: Unfiltered
Moisture(%): NA
Result Units: pCi/l
File Name: raa0607

CASNO Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

15262-20-1 Ra-228 2,18 +/-0.71

0.47

Chemical Yield Su

mmary

Carrier/Tracer | Amount Added Result Units

Yield

Control
Limits

Flag

BARIUM 34840 26180 ug

75.1

40-110 %

YTTRIUM 8335 6151 ug

73.8

40-110 %

Total

55.5

40-110%

Comments:

Qualiflers/Flags:
U - Resultis less than the sample specific MDC,

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside defauylt limits,
LT - Result is less than Requested MDC, greater than samgle specific MDC.

M3 - The requested MDC was not met, but the reported
activily is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Tolal Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Lirnit

Data Package ID: RA2280405095-1

Date Printed:; Friday, June 25, 2004 Paragon Analytics

LIMS Version: 5.037A
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Radium-228 Analysis by GFPC

PAl 724 Rev 8
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405085
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Lab ID:  0405095-7

Date Collected: 03-May-04

Field ID: SW-08 Sample Matrix: WATER Prep Batch: RA040616-1
S o Prep SOP: PAl 746 Rev 7 QCBatchlD: RA040616-1-1

Run ID: RA040616-1A
Date Prepared: 16-Jun-04 Count Time: 250 minutes
Date Analyzed: 21-Jun-04 Report Basis: Unfiltered

Final Aliquot: 2990 ml
Prep Basis: Unfiltered
Moisture(%): NA
Result Units: pCifl
File Name: RAB0621

CASNO Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

15262-20-1 Ra-228 0.40 +/- 0.21

0.32

LT

Chemical Yield Su

mmary

Carrier/Tracer [ Amount Added Result Units

Yield

Control Flag
Limits

BARIUM 28750 26820 ug

93.3

40 -110%

YTTRIUM 8380 6241 ug

74.5

40-110 %

Total

69.5

40- 110 %

Comments:

Quallflers/Flags:
U - Result is less than the sample specific MDC.,

Y1 - Chemical Yield is in control at 100-110%, Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC,

M - The requested MDC was not met.

Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 7089)

BDL - Below Detection Limnit

Data Package ID: RA2280405095-1

Date Printed: Friday, June 25, 2004 Paragon Analytics
LIMS Version: 5.037A
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Lab Name:

Work Crder Number:
Client Name:
ClientProject ID;

Radium-228 Analysis by GFPC

PAIl 724 Rev 8
Sample Results

Paragon Analytics
0405095
Kent & Sullivan Inc.

Ross Adams

Field ID; SW-09
~Lab ID:  0405095-8

Sample Matrix: WATER
Prep SOP: PAl 746 Rev 7

Date Collected: 05-May-04
Date Prepared: 16-Jun-04
Date Analyzed: 21-Jun-04

Prep Batch: RA040616-1
QCBatchlID: RA040616-1-1

Run ID: RAQ40616-1A

Count Time: 250 minutes
Report Basls: Unfiltered

Final Aliquot: 2990 m|
Prep Basis: Unfiltered

Moisture(%): NA

Result Units: pCift

File Name: RAB0621

CASNO

Target Nuclide Result +/- 2 s TPU

MDC

Lab Qualifier

15262-20-1 |

Ra-228 1.94 +/- 0.63

0.38

Chemical Yield Su

mmary

Carrier/Tracer

Amount Added

Result

Units

Yield

Control
Limits

Flag

BARIUM

28730

26020

ug

90.6

40-110%

YTTRIUM

8380

5428

ug

64.8

40-110%

Total

58.7

40-110 %

Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOF 743)

MDC - Minimum Detectable Concentration (see PAI SOP 709)

BDL. - Below Detection Limit

Data Package ID: RA2280405095-1

Date Printed: Friday, June 25, 2004

Paragon Analytics
LIMS Version: 5.037A
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 4 e

RAW DATA
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 5

QUALITY ASSURANCE
SUMMARY REPORTS
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Paragon Analytics
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SAMPLE CONDITION FORM (LIQUID)

anaLysT: JR I

ANALYSIS DATE: (»/2/oM

METHOD: 2 9‘6‘&\

WORK SAMPLE SAMPLE CONDITION
ORDER ID pH Color Remarks
s 095 [ LA |Cfta. Maw
2 8 l
.3 L4, ‘l’el(.:u [
1 Yellas I
~ é « C({,t, J/
) L&/{
\)\), O\
L /
pd
/ //
/
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SAMPLE CONDITION FORM (LIQUID)

ANALYST: .\ K U

ANALYSIS DATE: (, [{(, (0“4

¢
METHOD: 7 L.

WORK SAMPLE SAMPLE CONDITION
ORDER ID pH Color Remarks
040509 | 7 | £2 |Cle- N ow
L g |+ |}k L
—
L
Ra
—
yd
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PARAGON ANALYTICS
Radiochemistry Data Package
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STANDARDS
TRACEABILITY
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ANALY’ l l( S

1380 Seaboard ind Blvd * Atlanta, GA 30318 * USA * 404-352-8677
Ra-228
' SRS 66337-307 Amount0.109 _Ci QAM

Date 06/18/03 12:00EST  ExXp. =--e-eer—m

| PO#EW060603, Item 1
©7 777 5.02556 g 0.8M HCl solution

& & CAUTION RADIOACTIVE MATERIAL




AT YT 1580 Seaboard Industial Blvd,
ANALYTICS Atlanta, Georgia 30318 - US.A,

Phane {404) 352-3677
Fax  (404) 352-2837

CERTIFICATE OF (CALIBRATION
Standard Radionuclide Source £ar j@ 70

(¢ [’ -2 """)‘5
66337-307
Ra-228 5 mL Liquid in Flame Sealed Vial
This standard radionuclide source was prepared
gravimetrically from a calibrated master solution. The

master solution was calibrated using a germanium - gamma
gpectrometer system.

Radionuclide purity and calibration were checked using a
germanium gamma spectrometer system. The nuclear decay rate
and assay date for this source are given below.

ANALYTICS maintains traceability'to the National Institute
of Standards and Technolcgy through Measurements Assurance
Programs as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE : Ra-228

ACTIVITY {dps): 4.045 E3

HALF-LIFE: 5.75 years

CALIBRATION DATE: June 18, 2003 12:00 EST
TOTAL UNCERTAINTY*: 3.1%

*95% Confidence Level

Impurities: Ra-226 <0.1%
y-impurities (other than decay products) <0.1%

5.02556 grams 0.8M HCl solution with 20 pg/g Ba carrier.

P O NUMBER EW060603, Item 1

SOURCE PREPARED BY: L/é/&:;'a/; e -
M. Taskaeva, Radiochemist

. rd . -
QO A RPPROVED: PAY AR Y0
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Radiochemistry Data Package
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Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum

Client Name

: 0405095

: Kent & Sullivan Inc.

Client Project Name: Ross Adams
Client Project Number;
Client PO Number:
Client Lab Sample | COC Number Matrix Date Time |
| Sample Number Collected | Collected ‘
SW-01 0405095-1 WATER  05-May-04 16:40
TSW-02 0405095-2 WATER  05-May-04 15:50
SW-04 0405095-3 WATER  04-May-04 17:52
“SW-05 0405095-4 WATER ~ 06-May-04 11:45
SW-06 0405095-5 WATER  06-May-04 8:50
SW-07 0405095-6 WATER  03-May-04 16:03
“SW-08 0405095-7 WATER  03-May-04 16:59
SW-09 0405095-8 WATER 05-May-04 12:30
“SW-10 0405095-9 WATER  05-May-04 14:57
SW-11 0405095-10 WATER  06-May-04 17:00
FR-01 0405095-11 WATER  06-May-04 8:00 _
FR-02 0405095-12 WATER  06-May-04 8:10
Page 1 of 1 Paragon Analytics

LIMS Version: 5.014A

Date Printed: Thursday, May 13, 2004
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Paragon Analytics, Inc. -- Faort Collins, Colorado
CONDITION OF SAMPLE UPON RECEIPT FORM _

CLIENT: Kook & Sulbiva WORKORDER NO: PYO5095
PROJECT MANAGER: __Wabbie  Fazi0  mNITIALS: gzhj DATE: 5‘/1.2//071
1. Does this project require any special handling in addition to standard ;1’59 No
Paragon procedures? ‘
/‘(q\ S
[S PRE-SCREENING REQUIRED? (radiochemistry, DOE, etc.) 7 Yes ) No
. A _

2. Are custody seals on shipping containers intact? How many custody seals | N/A | Yes @
are provided? o each

3. Are the custody seals on sample containers intact? ‘yixf;‘ 1 Yes No
4, Is there a Chain-of-Custody (COC) or other representative documents, Y es) No
letters, or shipping memos?
5. Is the COC complete? - - N/A é”_e.s)) No
Relinquished Yes_/ No__ Analyses Requested: Yes . No__ _
6. Is the COC in agreement with the samples received? N/A Q( e_S; No
No. of Samples:  Yes . No___ Sample ID's: Yes «"No :
Matrix: Y es_i_/No_ No. of Containers: Yes o No__
7. Were COC (if applicable) and sample labels legible? Q&s\;’ No
§. Were airbills present and/or removable? - - N/A Kle_sj/ No
9. Are all aqueous samples requiring chemical preservation preserved correctly | N/A @; No
(excluding volatile organics)? .
Are all aqueous non-preserved samples at the correct pH? | /Y—L?sr) No
0. 1s there enough sample for requested analyses? If so, were samples placed Q;é 3 No
in the proper containers?
L1. Are all samples within holding times for the requested analyses? Yeé’f“; No
12, Were all sample containers received intact? (not broken or leaking, etc.) Jf’.Y(:S\“ ! No
13. Are samples requiring no headspace (volatiles, reactive cyanide/sulfide, @ Yes No
radon), headspace free? Size of bubble: < green pea; __ > green pea
(List sample IDs and affected containers on Page 2) ~
14. Were samples checked for and free from the presence of residual chlorine? N/A Yes | No
|3 Were the sample(s) shipped on ice? N/A | (Yes No
16.- Were cooler temperatures measured at 0.1 - 6°C? IR Gun Used*:@)l N/A | Yes™ | { 7\]5
Ll?. Were all samples cooled that should have been cooled? ) N/A Yes JS‘TQ,_,?
Cooler#'s  $blo 933  F30_ L& oo 9 Fle &
Temperature f0° J0° /5° Jo° j2° /2° /9 ° /7’ °C
Project Manager Signature / Date: J_\Uﬂhld }'//”/(‘ 57/.5/04/

A NO RESPONSE TO ANY QUESTION EXCEPT # 1 REQUIRES T[-;E COMPLETION OF PAGE 2 OF THIS FORM
IR Gun #1 (originaly:  Rayrek. SN SC-PM3/T29403
IR Gun 22 (newer:; Oakion, SN 2SCIR 1201

FORM 201016 frm (4/10/2002)

Page IUD'B?:UG )



Paragon Analytics, Inc. -- Fort Collins, Colorado
CONDITION OF SAMPLE UPON RECEIPT FORM
CLIENT: Kend o+ Sullva WORKORDERNO: ____J4/ ) 595
PROJECT MANAGER: __ Dibbie Fx240 INITIALS: @ DATE: ,5/’//.2/0;/

< Custody seals broken (on outside of shipping container or on sample containers).
i No Chain-of-Custody (COC) present.
i Number of samples on the COC do not match the number of samples received.
Aqueous samples not preserved correctly (see pH discussion below).
‘ SVOC samples contained residual chlorine (list sample IDs and affected containers below).
){ Samples received at inappropriate temperature.
» Insufficient sample to perform requested analyses.
Extraction or analytical holding times expired in transit.
Broken/leaking bottles and intact bottles received in same cooler (list affected sample IDs below).
P No analyses requested.
Incorrect sample type received.
VOAs, reactive CN/S, radon not headspace free (list sample IDs and affected vials below).
K Airbills not present and/or removable (record applicable shipper’s tracking number below).
X Other (describe below).

Describe discrepancy:

Somapls £ - #10 ¢ 599 ] paly éﬂ%l//d-f are lﬁé«&&f/ forv
M!Cd;n.-l-v! aw&ln: &h/’,l u-?r(; Ceolived .a/?L p/?’“ 7, Laéjlc
,.s‘}" Orf:,{fvaj‘}ﬁ! 4.8 H’A)Oq.
¢ Lonle #Ci30 cecoyed o ¥ ceer r;J vl {usvlvM ceel intzmct . [—roat—
2l 3 Q"'—"J&'\I}' Lh/—l__ nIA S }’lﬂ#‘ /wxf?LA/J_l A/ Sﬁrz-ﬂﬁmav
-f—-*,;r_{’ PR YA ld/‘d_fAL ' 7
v ANl Sawfes cectived hotween 40° -~ )5°C | TncnLbficied e pPhcked il

Smwlﬂso Rofer 4p Pt’u’i&f v raole 4&14, /)%WJ' a—o/ (‘C-vcvr‘ 4o DoT
P Su/ved Phsta Lo coole rade,ds

d"\r o 4"-" - 4
Was the‘ﬂI che;jt contacted'7 ____No; / Yes: N amez_\,(}/ ;(//\j Date/Timc;\/ *i\ﬁ:}/r
Was the pH of any sample adjusted by the Jaboratory? _ No;  Yes (see Table below):

NOTE No pH adjustments shall be made without prior consent of Project Manager. After pH
adjustment, hold metals and radchem samples = 16 hr before analysis.

Sample ID Initial pH - Final pff Type of Reageni Lot No. of Reagent Used Initials / Date / Time
[wait 30 min) [ised :
T Ed

Was the laboratory directed to proceed with the analysis of any samples yielding the presence of residual
chlorine? No; Yes (see notes above).

.

i ,
S iz jct

Project Manager Signature / Date:

v

FORM 201rld.fim (01/24/2002)

009083

Page 2



SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405095
Project Manager: Debbie Fazio Initials: AW Date:  5/12/04
COOLER #: 866 External Micro R Meter Reading (1 R/hr):; 50
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1. R/hr):
0405095-6-5 SW-07 < background
0405095-8-2 SW-09 < background
0405095-8-3 SW-09 < background
0405095-8-4 SW-09 < background
0405095-8-5 - SW-09 < background
0405095-10-2 SW-11 < background
0405095-10-3 SW-11 < background
0405095-10-4 SW-11 < background
COOLER #: 933 External Micro R Meter Reading (1 R/hr): 150
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (i R/hr):
0405095-4-1 SW-05 < background
0405095-4-4 SW-05 < background
0405095-4-6 = SW-05 < background -
0405095-4-7 SW-05 < background
0405095-4-8 SW-05 < background
COOLER #: 930 , External Micro R Meter Reading (1 R/hr): 380
Paragon Sample ID: Client Sample 1D: Micro R Meter Reading (1 R/hr):
0405095-2-1 SW-02 < background
0405095-2-2 SW-02 < background
0405095-2-3 SW-02 < background
0405095-6-8 SW-07 < background
0405095-7-4 ' SW-08 : ~ < background
0405095-7-5 SW-08 - < background
(0405095-8-1 SW-09 < background
0405095-9-3 - SW-10 < background
0405095-10-1 SW-11 < background
If applicable, was the client-contacted? YES / I'\TO,/J}IA Client Rep. Name: .- }/_;,ﬂ T Date/Tin‘ae?ff’*"’ ot
' N =t Ly
Project Manager Signature/ Date: ) :"r/ =1
e .v,\\ !
L

pace . or 800064




SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder Ne: 0405095
Project Manager: Debbie Fazio Initials: AW Date:  5/12/04
COOLER #: 681 External Micro R Meter Reading (1 R/hr): 70
Paragon Sample ID: Client Sample 1D: Micro R Meter Reading (it R/hr):
0405095-1-1 SW-01 < background
0405095-1-2 SW-01 < background
0405095-1-3 SW-01 < background
0405095-1-4 SW-01 < background
0405095-1-5 SW-01 < background
0405095-3-2 SW-04 < background
0405095-6-1 SW-07 < background
0405095-9-1 SW-10 < background
0405095-9-2 : SW-10 < background
0405095-9-5 SW-10 < background
COOLER #: 166 External Micro R Meter Reading (i R/hr): 60
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1. R/hr):
0405095-2-4 SW-02 _ < background
0405095-2-5 SW-02 < background
0405095-3-1 SW-04 < background
0405095-3-3 - SW-04 < background =
0405095-9-4 SW-10 < background
0405095-11-1 FR-01 < background
- 0405095-11-2 FR-01 ' < background
0405095-12-1 FR-02 < background
0405095-12-2 FR-02 < background
COOLER #: L9 External Micro R Meter Reading (1 R/hr): 80
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (11 R/hr):
0405095-3-4 SW-04 - < background
.« 0405095-3-5 SW-04 < background
. 0405095-4-2 ‘ SW-05 < background
e 0405095-4-3 SW-05 " < background
0405095-4-5 SW-05 < background )
0405095-5-1 SW-06 < background
0405095-5-2 SW-06 < background
0405095-5-3 SW-06 < background
0405095-5-5 SW-06 < background
If applicable. was the client contacted.QY_E/S// NQ/NA  Client Rép. Name:i; - ..i«&"\jl/ Date/TimeEifj; f’”t‘,{'
Project Manager Signature/ Date: I\_/’X tj |’17EC4 O)O 0 06
L PAGE _X_OF .7 J




SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405095
Project Manager: Debbie Fazio [nitials: AW Date:  5/12/04
COOLER #: 816 External Micro R Meter Reading (u R/hr): 50
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (i R/hr):
0405095-5-4 SW-06 < background
COOLER #: 4 External Micro R Meter Reading (1 R/hr): 100
Paragon Sample 1D: Client Sample ID: Micro R Meter Reading (1. R/hr):
0405095-6-2 SW-07 < background
0405095-6-3 SW-07 < background
0405095-6-4 . SW-07 < background
0405095-6-6 SW-07 < background
0405095-6-7 SW-07 < background
0405095-7-1 SW-08 < background
0405095-7-2 ) SW-08 : < background
0405095-7-3 SW-08 < background
0405095-10-5 SW-11 < background
/’ﬁ‘\ - o T |'\
If applicable, was the client contacted? Q‘ES/NO /NA Chent Rep Name:_-.7» \( (A Date/Time:‘;’],f.w-" {4
Project Manager Signature/ Date: k, \\ ./ ;’";(, ‘f/

pace S or 200066
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PARAGON ANALYTICS
Radiochemistry Data Package
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SUPPORTING
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“Gas Proportional Counter
Instrument Calibration

Background Calibration
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Gas Proportional Counter
Quality Control Data

Daily Background Checks
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Initial Efficiency Calibration
Standards Traceability
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ANALYTECS 1380 Seaboard Industrial Bivd.

Atlanta, Georgia 30318 - U.S.A.

Phone (404) 352-8677
Fax  (404) 352-2837

CERTIFICATE OF CALIBRATION
Standard Radiconuclide Source 1,‘ Q T T @ EE

Cec ol 123D 02
67308R-307 jree/ 1030 -075
Sr-89 50 mL Ligquid in Flame Sealed Vial
This standard radionuclide source was prepared
gravimetrically from a calibrated master solution. The
master solution was calibrated by 1liguid scintillation
counting.

Radionuclide purity and calibration were checked Dby
germanium gamma-ray spectrometry and liguid scintillation
counting. The nuclear decay rate and assay date for this
source are given below.

" ANALYTICS maintains traceability to the Natiomal Institute
of standards and Technology through Measurements Assurance
programs as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE: - ST-89
l” ACTIVITY (dps): | 9.551 E4 ] ,
- HALF-LIFE: - 50.53 days ) ’ i
CALIBRATION DATE: December 15, 2003 12:00 EST
RELATIVE EXPANDED
UNCERTAINTY (k=2): 2.3%

Impurities: y-impurities <0.1%
50.1676 grams 0.1M HCl solution with 30 pg/g Sr carrier.

P O NUMBER EW1l20103, Item 1

—
SOURCE PREPARED RY: AT oA Ol P
M. Taskaeva, Radiochemist

QO A APPROVED: N7, /hq;f:,~fz /a-1§-03
é/ =4

000102



—1
b
v

r y! ?

?
\fa

spxAsg | o Ty Baswy s

*_5@.

SSvd SSYd SSVd 8911 98116 PEOIS £0Z¥ 0 89170 YOZr o 9za1G %00+ YoLrC [V SL8Le £S-310PE Y0
L9°€05 £0er 0 00LY 0 9z91s %00} 89°LLZ TN overe 7S-910¥L10
Z9'54S £02Y°0 gELY'0 9z %004 v2o12 [YHY Lz 1S-910pLE0
€020 £0Z¥°0 60ZV0 8L65LG %00l 616912 BLE 0§°141Z £S-610FLY0
£0Z¥°0 BP0 BLGGLG %00L  BLESLZ TN 0669427 ZS-6L0PLY0
(‘bay 1d01) (bad 1401}  (bay Ivg) £02¥'0 ¥0ZP 0 6175515 %001 9£L91Z 73 106812 1S-610PL¥0
utan o Sz uym M) J0  AAPIS ¢ WA SAV WA dlED AUbIH  [H Ay TT PPPYWAA PRIX%  WION  Wdod NdID qr sidwes
240153157 anjeA LD %S VYA SQO paElqE) SPIEpUE]}S
(pasn pumoad{Irg) Ay Ty
2941 2a-610vLP0
059') 18-9107LP0
WdD i ajdureg
punos®hiprey
mdp  §z'gIg 0V payids wnaim) wdp  SFCCIC WY payidgiuaLn)
Tw 01 10A TUE 0010 TPA
€O/ST/ZL  BrRQ Jed £0/51/TL  Smd g
qwandp  SEBTIL ARAROY I Tuwaundp  [6TZHIL ANARIY WUl
skep £6°08 I el skep £6°0¢ AT HEH
68715 apiany 68-1S SpIPRN
9L €197 SEL QIS 9 SEE19TSEL ALS
9L0FLP0:I0M 6407 LP0:OM +0/01/Z areq
PO/ 17T e

610V FO'OI0PIV0 #0OM

UONENJLIR A PIEPOEIS MIN]

000103



Paragon Analytics, Inc.
QUALITY ASSURANCE SUMMARY SHEET

PAI W.O. #/BATCHS, £4 Verihita tzon.

TEST C, §7
25 3 Z " SOP/REV (PREP) -

SOP/REV (ANAL) 72 9£.&

Briefly document any QA or other problems or deviations associated with the analysis of
samples. Problems could result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due to unique DQO’s or sample characteristics.

L e A A2l (.8 % O AP Lou A _Jbrig (X A

Sr- 89 , ,ij%dou% 735,23, Bg/mau/yu‘)
Z/w%%)rj &Zjdm,«”/“ 735 . 20/3. Bl & MU/‘HM
6 155, 26/2-345 ., Mendal 735 .2 ¢/3 35

e MNST  Suceadte crd g pepnied

dret vedoles !
%W@mﬁ StA ID 735 /r‘b VoA Artaids
D25 D3, Bt wras Al d rMﬂ( /'/t—@%’WAOL .

T
B0
Jra—
| TECHNICIAN/ANALYST ﬁ/w %Z/VI/(.V\F& DATE él/ r/ &

_ DEPARTMENT MANAGERKQ\\M&QLMU% DATE ,L/I)J &27[:

FORM 302r5.FRM (04/30/01)

000
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§ Description: Sr-89
o\, Expiration: 2/11/05
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‘~<‘\\. Activity: 1128.35 dpm/mL
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2s Uncertainty:  25.85 dpm/mL
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ANA_LYTECS 1380 Seaboard Industrial Bivd,

Attanta, Georgia 30318 U.S.A.

Phone (404) 352-8677
Fax  (404) 352-2837

CERTIFICATE OF CALIBRATION

Standard Radionuclide Source {) E{} -

S , -_j\
67308R-307 g TR P
SY-89 50 mL Liquid in Flame Sealed Vial

This standard radionuclide source was prepared
gravimetrically from a calibrated master solution. The

master esolution was calibrated by 1liguid scintillation
counting.

Radionuclide purity and calibration were checked Dby
germanium gamma-ray spectrometry and liguid scintillation

counting. The nuclear decay rate and assay date for this
source are given below.

"JANALYTICS maintains traceability to the National Institute
of standards and Technolegy .through Measurements Assurance
Programs as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE: : : Sr-89
D’ ACTIVITY (dps): 9.551 E4 _
- HALF-LIFE: - 50.53 days . ’ ©

- -

CALIBRATION DATE: December 15, 2003 12:00 EST

RELATIVE EXPANDED
UNCERTAINTY (k=2): 2.3

o°

Impurities: y-impurities <0.1%
50.1676 grams 0.1M HCl solution with 30 pg/g Sr carrier.

P O NUMBER EW120103, Item 1

—
SOURCE PREPARED BY: L T oA e n e, B
M. Taskaeva, Radiochemist

0 A APEROVED: N /?Ldﬁﬁl—f—z /31§~ 03
4 &/ (2l
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 Paragon Analytics, Inc.
QUALITY ASSURANCE SUMMARY SHEET

PAIW.O.#/BATCH S £9 Veai-fica freve

TEST ¢, §7
METHOD el
253 ' SOP/REV (PREP) -

SOP/REV (ANAL) 72 4£&

Briefly docufhent any QA or other problems or deviations associated with the analysis of
samples. Problems could result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due to unique DQO’s or sample characteristics.

,@m e afaearce. 55 Ot Lou A Jbriaq CX L

Se- 99 5 ,d(‘ﬂ—vci(ouf/( 735, . 20p/3. 35-0/,194(,«_@&/7‘}
M/I/W/{/Fj GiCdM 735 . 2b/3. 3 b ap(xlzumﬂ

2 7?: 20/3-35 ., Mrndak 735, 20/3 35

_Q;, /L’/,SI taceadte end  yre MM&/ los

(M#WVW N

MM/V? St (D 735 45 i/D/f—/tfmj:; .

9235 D13, Db wrpy AudiG L Ma( MM,@L -

g aXiTd o atend acds /Kjﬁ/ﬂﬁ"' K

/ —
BT
/ /
J—
TECHNICIAN/ANALYST f/w N DATE /// &
. DEPARTMENT MANAGER '%\)J\\ n} L DATE ,2,/ },/ M:

Oi)

FORM 302r5.FRM (04/30/01)
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